HIH RELATS Document

NIH -- W1 ANZ18

PAMELA GEHRON ROBEY

CSDB-NIDR-NIH Bldng 30 Rm 228
30 CONVENT DRIVE MSC 4320

Delivery

SUBMITTED :
PRINTED:

REQUEST HO. :

SENT WIA:

NIH-10094399

2001-12-19 10:33:41
2001-12-20 09:23:30
WIH-10094399

LOAN DOC

2335420

ANESTHESIA AND AWALGEZIA
Lippincott Williams _Wilkins,

BETHESDA, MD 20892
ATTH

PHOWE: 301-4Y96-4563
Fax: J01-40Z-0824
E-MAIL:

NIH
TITLE:
PUBLIZHER-PLACE :
VOLUME ~IS5UE-PAGES :
DATE :

AUTHOE OF ARTICLE:
TITLE OF ARTICLE:
IZEM:

OTHEERE HOS-LETTERS:

SOURCE :

CALL MWUMBER:
REQUEETEER INFO:
DELIVEEY :
REPLY:

18995 Jun:80(6):1236-9

1995
Langer RA; Yook

I; Capan LM

Baltimore, Md.
1236-9

Anesthetic considerations in MeCune-Albright syndr

o003-29949

Library reports holding volume or yvear

1310650
7762858
PubMed
W1l ANZ218
AB424

E-mail: probey@DIR.NIDCE.WIH.GOV

Mail:

HOTICE: THIZ MATERIAL MAY BE PROTECTED BY COPYRIGHT Law (TITLE 17, U.5. CODE)



Anesthetic Considerations in McCune-Albright Syndrome:
Case Report with Literature Review

Robert A. Langer, MD, Inkyoon Yook, MD, and Levon M. Capan, MD

Department of Anesthesiology, New York University Medical Center, New York, New York

cCune-Albright Syndrome is an uncommon
Mchromosomal endocrine disorder character-

ized by polyostotic fibrous dysplasia, café au
lait spots, and sexual precocity (1). Hyperthyroidism,
growth hormone excess, hyperparathyroidism, hy-
perprolactinemia, and/or hypercortisolism may be
present in any combination (1). Although the litera-
ture states that this syndrome occurs sporadically, we
could not find any information about its exact inci-
dence (2,3). Patients with this syndrome often present
to the anesthesiologist for repair of bone lesion-
related fractures. The scarcity of information about the
anesthetic management of this disorder stimulated the
preparation of this case report that describes expected
and unexpected aspects of this syndrome.

Case Report

A 5-yr-old, 135-cm, 27.3-kg girl was admitted for osteotomy
and intramedullary nailing of a right femur that developed
a malunion after a fracture caused by polyostotic fibrous
dysplasia (Fig. 1). McCune-Albright syndrome was diag-
nosed at 4 mo of age, when she had vaginal bleeding from
onset of menses. Her pubic hair began to develop at 2 yr of
age. She also exhibited the gonadotrophic changes of preco-
cious puberty, with Tanner Stage I breast development and
Tanner Stage 11 vaginal development (Fi%. 2). Clinically she
appeared to be euthyroid. She received 31 therapy about
2 yr before surgery and was on a regimen of Tapazole® (Eli
Lilly and Co., Indianapolis, IN), 7.5 mg three times a day;
Synthroid® (Flint Laboratories, Inc., Deerfield, 1L), 37.5 mg
four times a day; and propranolol, 10 mg twice a day.
Thyroid function studies performed at another institution
1 wk before surgery were as follows: thyroxine 6.2 pg/dL
(normal range: 4.1-11 pg/dL), thyroid-stimulating hormone
3.2 mIU (normal range: 0.5-6.7 mIU), and Tj resin uptake
30% (normal range: 20%-32%); we were not aware of these
results at the time of surgery. She showed physical signs of
growth hormone excess, although her growth hormone level
was not measured preoperatively. She appeared to be about
8-10 yr of age and had a surprisingly deep voice. Routine
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airway assessment, including the extent of mouth opening,
the visibility of the uvula, the hyo-mental distance, and the
ability of the patient to extend her head did not suggest any
difficulty with intubation. Anesthesia was induced with hal-
othane and nitrous oxide in oxygen. The trachea was intu-
bated with a 5.5-mm inside diameter (ID) uncuffed endotra-
cheal tube while spontaneous ventilation was maintained.
The laryngeal opening appeared to be somewhat larger than
expected. Bilateral breath sounds were heard, but a large air
leak was present with airway pressures less than 5 cm H;0.
The endotracheal tube was replaced under direct visualiza-
tion with a 6.0-mm ID tube, but the air leak at less than 5 cm
H,O pressure remained. After several tube exchanges, a
7 0-mm ID cuffed tube finally achieved a fit that leaked at
around 20 cm H,O with the cuff deflated. The rest of the
anesthetic proceeded uneventfully; no further airway eval-
uation was performed intra- or postoperatively. Her trachea
was extubated in the operating room at the conclusion of
surgery, and she was monitored closely for 24 h postopera-
tively. Her hospital course was uncomplicated, and her post-
operative thyroid function studies remained within normal
Jimits. She was discharged on the fifth postoperative day.

Discussion

McCune-Albright syndrome is a genetic disorder first
described in 1937 (4,5). A somatic mutation during the
early stages of embryogenesis leads to alteration of a
gene that encodes for a protein that regulates cyclic
AMP activation in affected organs (6). Somatic muta-
tion results in a mosaicism that accounts for the het-
erogeneity of its manifestations. Two authors have
isolated similar mutations in exons 8 and 9 of the gene
encoding the alpha subunit of a regulatory G-protein
(6,7). These mutations result in an amino acid
substitution within the regulatory protein that in turn
causes autonomous, unregulated endocrine secretion
in association with suppressed levels of circulating
stimulating/releasing hormones (8). The syndrome is
typically not hereditary. Our patient’s family tree re-
vealed that she is the only one affected out of 18
members in three generations. Most of the reported
patients have been female, although at least one male
child with this syndrome has been described (9).
Precocious puberty in McCune-Albright syndrome
results from autonomous ovarian steroid secretion.
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Figure 1. Left femur fracture secondary to polyostotic fibrous dys-
plasia.

Figure 2. Photograph demonstrating the pubescent development
and café au lait spots in this 5-yr-old patient.

This has been treated successfully with cyprotenone
acetate (10) or medroxyprogesterone acetate (11) and
does not seem to interfere with normal adult repro-
ductive function (11-13). Hyperthyroidism is very
common and can be managed medically (8,14), but it
is also responsive to '*'I administration or thyroidec-
tomy (14). Cushing’s syndrome has been described
(11) and has been treated with bilateral adrenalectomy
and oral replacement therapy (14). Growth hormone
excess has been successfully treated with low-dose
octreotide (15) or transsphenoidal hypophysectomy
(11,14).

The important anesthetic considerations are to iden-
tify the endocrine systems affected, to determine the
severity of their functional derangement, and to detect
any airway abnormalities that may affect manage-
ment. Recognition of hyperthyroidism is of particular
importance. Most patients with uncontrolled hyper-
thyroidism present with characteristic clinical signs
and symptoms: weight loss, diarrhea, warm/moist
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skin, weakness of large muscle groups, nervousness,
heat intolerance, tachycardia, cardiac dysrhythmias,
mitral valve prolapse, and/or evidence of congestive
heart failure (16-18). Thyroid function tests should be
evaluated preoperatively, although the clinical status
of the patient is more important than are absolute
laboratory values (16). Laboratory tests may be neces-
sary to differentiate between disorders with similar
manifestations, to diagnose mild cases of hyperthy-
roidism with equivocal clinical presentations, and to
detect possible hypothyroidism caused by antithyroid
therapy (17). In the rare instances when thyroid func-
tion studies are in the upper range of normal or min-
imally elevated, thyroid suppression and/or thyroid
releasing hormone stimulation tests may be useful in
diagnosis (17). We relied on the clinically euthyroid
presentation of our patient and did not insist on ob-
taining the results of the thyroid function tests which
had been performed in another institution. However,
for the reasons menticned above, we now believe
it prudent to obtain these results preoperatively.
Current recommendations dictate rendering all hyper-
thyroid patients euthyroid with antithyroid therapy
before any elective surgery (16,18). This approach de-
creases the likelihood of postoperative thyroid storm
(16,18,19), although there are no data to support a
conclusion that it is entirely eliminated. Thus, it is
prudent to observe overnight those McCune-Albright
patients who have previously manifested signs of hy-
perthyroidism, because thyroid storm typically occurs
within 6-18 h after surgery (16). When the urgency of
surgery does not permit preoperative optimization of
thyroid function, judicious use of B—adrenergic block-
ing agents is necessary to blunt the hyperdynamic
cardiovascular response to sympathetic stimulation
(16,18,20). It is interesting to note that Bennett and
Wainwright (21) successfully treated intraoperative
thyroid storm, which was misdiagnosed as malignant
hyperthermia (MH), with dantrolene. High levels of
circulating T, have an effect on calcium flux across the
sarcoplasmic reticulum. Thus, the dosage of dan-
trolene recommended for malignant hyperthermia
should be effective for the hyperthermia associated
with thyroid storm (21).

Although Cushing’s disease was not part of our
patient’s syndrome, its presence may tequire pre-
operative treatment of hypertension, hyperglycemia,
and/or hypokalemia (22) Chemotherapeutic agents
such as metyrapone, cytoproheptadine, or bromocrip-
tine reduce steroid secretion (23,24). Perioperative ste-
roid administration should be considered in McCune-
Albright syndrome with Cushing’s disease, because
these patients may have an altered cortisol response to
stress (22). Vascular fragility may make venous access
difficult (22). Because these patients have increased
bone fragility, particular attention must be paid to
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careful positioning and padding (22). Tracheal intuba-
tion may be difficult because of obesity or the devel-
opment of the classic “buffalo hump.” Postoperative
respiratory insufficiency may result from decreased
muscle mass, hypokalemia, and obesity (25).

Acromegaly may distort airway anatomy. Flexible
fiberoptic laryngoscopy may be necessary for optimal
management (26). One report describes a mandibular
fracture from unsuccessful direct laryngoscopy in
an acromegalic patient (26). The authors suggest
that because patients with acromegaly commonly
have decreased bone density, fracture may result from
minimal stress. Conduction anesthesia may be diffi-
cult if vertebral collapse has occurred due to this
abnormality.

The patient described in this report had an enlarged
larynx, as demonstrated by visual inspection and a
requirement for a much larger endotracheal tube than
would be expected in a child of her age. The mecha-
nism is most likely the result of growth hormone
excess. Alterations in laryngeal structures reported in
patients with acromegaly include accelerated laryn-
geal growth, laryngeal cartilage and soft tissue hyper-
trophy, thickening of laryngeal mucosa, and widening
of the larynx (27-29). These changes decrease voice
pitch, giving it a hollow quality and a coarse hoarse-
ness (29). Hyperirophy of soft tissues in the airway
may make intubation more difficult (28). Intubation of
the trachea was not a problem in our patient, and thus
the need to replace the endotracheal tube (ETT) sev-
eral times was not associated with complications.
However, in a patient who is difficult to intubate, the
necessity for multiple laryngoscopies and attempts at
intubation may lead to complications.

The main thrust of anesthetic management in Mc-
Cune-Albright syndrome involves identification and
management of associated endocrine abnormalities.
Airway management may be rendered difficult by
airway distortion with associated acromegaly or sim-
ply by requirement of a larger size ETT than expected.
One may consider placing a cuffed ETT that can be
inflated if there is a significant air leak. Age as the sole
criterion for ETT size selection may not be the best
approach. Luten et al. (30) suggest a method of ETT
selection that uses body length, perhaps offering a
more rational approach when body and laryngeal
sizes exceed those predicted by age alone.

We acknowledge the help of Dr. Andrew Price, pediatric orthopedic
surgeon at NYUMC, in the development of this case report. We
would also like to thank Drs. Herman Turndorf and Sanford Miller,
in our department of anesthesiology, for their assistance and exper-
tise in editing this report.

ANESTH ANALG
1995,80:1236-9

References

1. Lee PA, Van Dop C, Migeon CJ. McCune-Albright Syndrome:
long term follow-up. JAMA 1986;256:2980-4.

2. Holland FJ. Gonadotropin-independent prececious puberty. En-
docrinol Metab Clin North Am 1991;20:191-210.

3. Weinstein LS, Shenker A. G protein mutations in human dis-
ease. Clin Biochem 1993;26:333-8.

4, McCure DJ, Bruch H. Osteodystrophia fibrosa: report of a case
in which the condition was combined with precocious puberty,
pathologic pigmentation of the skin, and hyperthyroidism, with
review of the literature. Am J Dis Child 1937;54:806—-48.

5. Albright F, Butler AM, Hampton AQ, Smith P. Syndrome char-
acterized by osteitis fibrosa disseminata, areas of pigmentation
and endocrine dysfunction with precocious puberty in females.
N Engl ] Med 1937;216:727-46.

6. Schwindinger WF, Francomano CA, Levine MA. Identification
of the gene encoding the alpha subunit of the stimulatory G
protein of adenyl cyclase in McCune-Albright syndrome. Proc
Natl Acad Sci USA 1992;89:5152-6.

7. Weinstein LS, Shenker A, Gejman PV, et al. Activating muta-
tions of the stimulatory G protein in the McCune-Albright syn-
drome. N Engl ] Med 1991,325:1688-95.

8. Feuillan PP, Shawker T, Rose SR, et al. Thyroid abnormalities in
the McCune-Albright syndrome: ultrasonography and hor-
monal studies. ] Clin Endocrinol Metab 1990;71:1596-601.

9. Giovanelli G, Bernasconi S, Banchini G. McCune-Albright syn-
drome in a male child: a clinical and endocrinologic enigma.
J Pediatr 1978;92:220--6.

10. Chen CK, Tsai WY, Lee JS, et al. Sexual precocity due to Mc-
Cune-Albright syndrome: report of a case. ] Formos Med Assoc
1993;92:174-7.

11. Danon M, Crawford JD. The McCune-Albright syndrome.
Ergeb Inn Med Kinderheil 1987,55:81-113.

12. Benedict P. Endocrine features in Albright’s syndrome. Metab-
olism 1962;11:30-45.

13. Carr D, Mathie JK, Mahners AR. Hyperprolactinemia in a pa-
tient with McCune-Albright syndrome. Br J Obstet Gynaecol
1979;86:330-1.

14. Mauras N, Blizzard RM. The McCune-Albright syndrome. Acta
Endocrinol Suppl 1986;279:207-17.

15. Sherman S, Ladenson PW. Octreotide therapy of growth hor-
mone excess in McCune-Albright syndrome. J Endocrinol Invest
1992;15:185-90.

16. Stehling L. Anesthetic implications of hyperthyroidism. Con-
temp Anesth Pract 1980;3:147-57.

17. Ingbar SH. Diseases of the thyroid. In: Braunwald E, Isselbacher
KJ, Petersdorf RG, et al., eds. Harrison’s Principles of Internal
Medicine. 11th ed. New York: McGraw Hill, 1987:1732-49.

18. Roizen MF. Anesthetic implications of concurrent diseases. In:
Miller RD, ed. Anesthesia. 3rd ed. New York: Curchill Living-
stone 1990:812-5.

19. Lawless ST, Reeves G, Bowen JR. The development of thyroid
storm in a child with McCune-Albright syndrome after ortho-
pedic surgery. Am J Dis Child 1992;146:1099~102.

20. Hellman DE. The thyroid gland. Contemp Anesthes Pract 1980;
3:109-45.

21. Bennett MH, Wainwright AP. Acute thyroid storm on induction
of anesthesia. Anaesthesia 1989;44:28-30.

22. Weatherhill D, Spence AA. Anaesthesia and disorders of the
adrenal cortex. Br ] Anaesth 1984;56:741-9.

23. Montgomery DAD, Welbourne RB. Cushing’s syndrome: 20
years after adrenalectomy. Br J Surg 1978,65:221-3.

24. Black GW, Montgomery DAD. Adrenal disease. In: Vickers MD,
ed. Medicine for anaesthetists. Oxford: Blackwell Scientific Pub-
lications, 1982:469-75.

25. Glassord J, Fagle C, McMoreland GH. Caesarean section in a
patient with Cushing’s syndrome. Can Anaesth Soc J 1984,31:
447-50.

26. Strauss EJ, Poplak TM, Braude BM. Anesthetic management of
a difficult intubation. S Afr Med ] 1985,68:414-4.

Material mav be protertad by canuriaht law (Titla 17 11 Q Cada)




ANESTH ANALG CASE REPORTS 1239
1995;80:1236--9

27. Sotos JF, Romshe CA. Giantism and acromegaly. In: Gardner L], 30. Luten RC, Wears RL, Broselow ], et al. Length based endotra-
ed. Endocrine and genetic disease of childhood and adoles- cheal tube and emergency equipment in pediatrics. Ann Emerg
cence. Philadelphia: WB Saunders, 1975:160-1. Med 1992;21:900-4.

28. Bastian RW. Laryngeal manifestations of systemic disease. In:

Ballenger JJ, ed. Diseases of the nose, throat, ear, head and neck.
14th ed. Philadelphia: Lea & Febiger, 1991:642-7.

. Fried MP, Shapire J. Acute and chronic laryngeal infections. In:
Paparella MM, Shumrick DA, Gluckman JL, Meyerhoff WL, eds.
Otolaryngology. Vol HI. Philadelphia: WB Saunders, 1991:
2245-56.

Material may be protected by copyright law (Title 17, U.S. Code)



